Molecular cloning, expression, and characterization of a canine sulfotransferase that is a human ST1B2 ortholog.
Sulfation is an important conjugation pathway in deactivating thyroid hormones, keeping the proper hormonal balance, and increasing the rate of thyroid hormone metabolism. We have identified, cloned, and characterized a sulfotransferase (SULT) that is capable of thyroid hormone conjugation in the dog. This enzyme, designated cSULT1B1, displays a strong identity (>84%) to the human ST1B2 enzyme. However, cSULT1B1 displays less identity, about 73%, to mouse and rat orthologs. In addition, the canine enzyme is three amino acids shorter than the rodent ones but has the same length as the human ortholog, 296 amino acids. The bacterial expressed and partial purified cSULT1B1 enzyme sulfates p-nitrophenol and 1-naphtol, but not dopamine. The thyroid hormones 3,3'-diiodothyronine and 3,5,3'-triiodothyronine are efficiently sulfated. 3,3',5'-Triiodothyronine is sulfated to lesser degree while sulfation of 3,5'-diiodothyronine and 3,3',5,5'-tetraiodothyronine cannot be detected. The cSULT1B1 is found in the colon (highest level), kidney and small intestine in dogs, but surprisingly not in the male dog liver although low levels of immunoreactivity were detected in the female dog liver. The male dog expresses more of SULT1B1 enzyme in the lower part of the small intestine while the female dog displays an opposite pattern of expression. These results describe the cloning and characterization of a canine thyroid hormone sulfating enzyme that is more closely related to the human ortholog than to the rodent thyroid sulfating enzymes.